Taking inhomogeneous equation of state for phantom fluid in RS-II model, it is shown that universe decelerates also after acceleration in certain cases. This is in contrast to earlier results of phantom universe exhibiting acceleration only.
1.Introduction
Astrophysical observations made in last few years have conclusive evidence for late cosmic acceleration [1, 2] .It is thought that some exotic matter violating strong energy condition (SEC) or weak energy condition(WEC) is responsible for it.We have violation of SEC when 1 + 3ω < 0 with ω being the ratio of pressure p and energy density ρ and violation of WEC means 1 + ω < 0.This fluid is known as Dark [3] advocated that experimental observations favour the case ω < −1 more than the case ω > −1(violation of SEC). ω < −1 characterizes the fluid as phantom. Using General Relativity(GR) based Friedmann equation giving cosmic dynamics, it is found that phantom universe accelerates ending in big rip singularity after a finite time in future showing big -smash. One can refer to [4] for detailed review. Later on, in [5] , using Brane gravity(BG) singularityfree phantom driven cosmic acceleration was obtained. After some time, in [6] , it is shown that GR-based theory also gives smooth accelerating phantom universe if the phantom fluid behaves as barotopic fluid and Chaplygin gas simultaneously.
Energy(DE).In 2002-2003 Cladwell
In [7] ,Sahani has talked of many cosmological surprises obtained from BG. So far investigations,based on GR and BG show that universe accelerates only.
The paper [8] addresses to another surprise obtained from RandallSundrum(RS)model II [9] . It is shown that phantom universe accelerates in the begining and decelerates afterwards. Thus it avoids future singularity of any kind discussed in paper [10] .
In the present paper, we extend the work of [8] Taking inhomogeneous equation of states for phantom fluid. It is interesting in the sense that inhomogeneous equation of states are also important candidates as given in [10] .
Here, natural units = c = 1 are used, where and c have their standard meaning.
2.RS-II model,acceleration and deceleration
Observations support homogeneous and isotropic model for the universe, given by the anastaz
where a(t) is the scale factor.
Modified Friedmann equation in RS-II model is given as
19 GeV being Planck mass in natural units)
,ρ and λ being energy density and brane tension respectively. The conservation equation is given bẏ
where H =ȧ/a.
Connecting Eqs. (2.2) and (2.3), it is obtained thaẗ
The inhomogeneous eqation of state for phantom fluid is given as [10] 
Here we are taking four cases where
with α being a real number and A being a coupling constant having dimension (mass) 4−4α in case(i) and (ii),A is dimensionless in case(iii)and
In this case, eqs.(2.4) and (2.5) yield
Connecting Eqs(2.3) and (2.5) ,we obtaiṅ
which integrates to
where ρ 0 ρ 2λ
Eqs. (2.2),(2.3) and (2.5) yielḋ
Exact solution of this equation is obtained as
where 2 F 1 (a, b, c, x) is the hypergeometric function.
As maximum value of ρ is 2λ, so phantom universe will expand upto time t m given as
Moreover from Eq.(2.8), it is obtained that
where a m = a(t m ). This euation shows that if α ≷ 1, 2λ > ρ 0 as a m > a 0
From eqs. (2.6) and (2.8)
where A a = ρ showing deceleration of the phantom universe.
If α = 1, Integrating eq.(2.9),we get
where ρ 0 < 2λ is the current energy density of the DE and t 0 is the present time.It shows that phantom energy density increases with time consistent with GR based theory.
From eqs. (2.2) and (2.17) it is obtained that
The solution of eq.(2.18) is
Using ρ = 2λ in eq.(2.17) it is obtained that phantom era ends at time 
which yields
From eq.(2.17), it is also obtained thatä < 0 when 2λ ρ > (3A+2)λ 3A+1
.
It means that during the time interval 
In this case eqs. (2.4) and (2.5), yield
Connecting eqs.(2.3) and (2.5),we obtaiṅ 
Here phantom driven universe will expand upto time t m given as
From eqs.(2.26) and (2.29),we geẗ
where
For, α < Connecting eqs. (2.4) and (2.5), we geẗ ,so in this case we haveä > 0 even ρ < λ < 2λ. It means that deceleration is not possible in this case.
3.Conclusion:
The above analyses show that negative brane tension λ in RS-II model causes deceleration too in phantom universe with inhomogeneous equation of states.
In case I, with inhomogeneous equation of state p = −ρ − Aρ α it is found that phantom universe will accelerate if , phantom universe will accelerate only. It is interesting to see that (in case I) for α = 1 deceleration period is M 2 p /4(3A + 2)πGλ. So role of brane tension is very crucial in determining deceleration period.
